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3 HTML5Canvas2D Context によるCG表現
2016年11月1日にWorld Wide Web Consortium（W3C）によって勧告された
HTML5．1には，引き続き canvas要素として，2次元平面座標におけるグラ








コードは HTMLの script要素の中に記述する。エントリポイントとして HTML
中の body要素に onloadイベントハンドラを定義しておき，Web画面の描画時

















var canvas = document.getElementById( ”myCanvas” );




























var x = new Array(); //ホタルの x座標
var y = new Array(); //ホタルの y座標
var vx = new Array(); //ホタルの x方向の速度(px/33ms = 30px/s)
var vy = new Array(); //ホタルの y方向の速度(px/33ms = 30px/s)
var theta = new Array(); //ホタルの発光状態の位相
for( var j = 0; j < 16; j++ ){
x[j] = Math.random() * 640;
y[j] = Math.random() * 480;
vx[j] = Math.random() * 3-1.5;
vy[j] = Math.random() * 0.5-0.25;







( Math.random() * 2 - 1 ) * 0.2
および







for( var i = 0; i < 16; i++){
vx[i] += ( Math.random() * 2 - 1 ) * 0.2;
if( vx[i] < -3 || 3 < vx[i] ){
vx[i] /= 2;
}
vy[i] += ( Math.random() * 2 - 1 ) * 0.1;
if( vy[i] < -0.5 || 0.5 < vy[i] ){
vy[i] /= 2;
}
x[i] = ( x[i] + vx[i] + 640 ) % 640;
y[i] = ( y[i] + vy[i] + 480 ) % 480;
}








myContext.clearRect( 0, 0, 640, 480 );
for( var i = 0; i < 16; i++ ){
var a = Math.floor( ( Math.sin( theta[i] ) + 1 ) * 256) /256;
theta[i] += 0.05;
var g
= myContext.createRadialGradient( x[i], y[i], 0, x[i], y[i], 16 );
g.addColorStop( 0/10, ”rgba( 128, 255, 0, ” + a + ” ) ” );
g.addColorStop( 1/10, ”rgba( 128, 255, 0, ” + a + ” ) ” );
g.addColorStop( 10/10, ”rgba( 0, 0, 0, ” + 0 + ” ) ” );
myContext.fillStyle = g;
myContext.beginPath();





















var x = new Array(); //花火パーティクルの x座標
var y = new Array(); //花火パーティクルの y座標
var vx = new Array(); //花火パーティクルの x方向の速度
var vy = new Array(); //花火パーティクルの y方向の速度
var color = new Array(); //花火パーティクルの色
var cx = Math.random() * 512 + 256; //花火中心点の x座標
var cy = Math.random() * 256; //花火中心点の y座標
for( var j = 0; j < 512; j++){
x[j] = cx;
y[j] = cy;
var speed = 4 * Math.random();
var theta = Math.random() * 2 * Math.PI;
vx[j] = speed * Math.cos( theta );
vy[j] = speed * Math.sin( theta );
var red = Math.floor( Math.random() * 128 ) + 128;








for( i = 0; i < 512; i++ ){










myContext.fillStyle = ’rgba( 0, 0, 0, 0.05 )’;
myContext.fillRect( 0, 0, 1024, 768 );
myContext.strokeWidth = 4;
for( i = 0; i < 512; i++ ){
myContext.beginPath();
myContext.moveTo( x[i], y[i] );

























































var x, y, z;
do{
x = 2.0 * Math.random() - 1.0;
y = 2.0 * Math.random() - 1.0;
z = 2.0 * Math.random() - 1.0;















var n = droplet.length;
var m;
do{
m = Math.floor( n * Math.random() );
}while( droplet[m].visible == false );
droplet.push( new Droplet( material ) );
図4 乱数 Math. random()の極座標一様分布








var s = PI * Math.random();
var t = PI2 * Math.random();
var vx = droplet[n].scale.x * Math.sin( s ) * Math.sin( t );
var vy = droplet[n].scale.x * Math.sin( s ) * Math.cos( t );
var vz = droplet[n].scale.x * Math.cos( s );
droplet[n].velocity.x = droplet[m].velocity.x + vx;
droplet[n].velocity.y = droplet[m].velocity.y + vy;
droplet[n].velocity.z = droplet[m].velocity.z + vz;
droplet[m].velocity.x = droplet[m].velocity.x - vx;
droplet[m].velocity.y = droplet[m].velocity.y - vy;










class Droplet extends THREE.Sprite {
constructor( material ) {
super( material );
this.lifetime = 500;
this.velocity = new THREE.Vector3();
this.history2 = new Array();
}
//lifetime
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if( this.lifetime > 0 ) {
//successful!






this.velocity.y += -9.8 / 100;
this.lifetime--;
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var x = new Array(); //ホタルの x座標
var y = new Array(); //ホタルの y座標
var vx = new Array(); //ホタルの x方向の速度(px/33ms = 30px/s)
var vy = new Array(); //ホタルの y方向の速度(px/33ms = 30px/s)
var theta = new Array(); //ホタルの発光状態の位相
for( var j = 0; j < 16; j++ ){
x[j] = Math.random() * 640;
y[j] = Math.random() * 480;
vx[j] = Math.random() * 3 - 1.5;
vy[j] = Math.random() * 0.5 - 0.25;
theta[j] = Math.random() * 2 * Math.PI;
}
function drawScreen(){
var canvas = document.getElementById( ”myCanvas” );
var myContext = canvas.getContext( ”2d” );
// ホタルの位置を計算する
for( var i = 0; i < 16; i++ ){
vx[i] += ( Math.random() * 2 - 1 ) * 0.2;
if( vx[i] < -3 || 3 < vx[i] ){
vx[i] / = 2;
}
vy[i] += ( Math.random() * 2 - 1 ) * 0.1;




x[i] = ( x[i] + vx[i] + 640 ) % 640;
y[i] = ( y[i] + vy[i] + 480 ) % 480;
}
// ホタルの発光を描画する
myContext.clearRect( 0, 0, 640, 480 );
for( var i = 0; i < 16; i++ ){
var a = Math.floor( ( Math.sin( theta[i] ) + 1 ) * 256 ) / 256;
theta[i] += 0.05;
var g
= myContext.createRadialGradient( x[i], y[i], 0, x[i], y[i], 16 );
g.addColorStop( 0/10, ”rgba( 128, 255, 0, ” + a + ” )” );
g.addColorStop( 1/10, ”rgba( 128, 255, 0, ” + a + ” )” );
g.addColorStop( 10/10, ”rgba( 0, 0, 0, ” + 0 + ” )” );
myContext.fillStyle = g;
myContext.beginPath();
myContext.arc( x[i], y[i], 16, 0, 2 * Math.PI, true);
myContext.fill();
}
























var x = new Array(); //花火パーティクルの x座標
var y = new Array(); //花火パーティクルの y座標
var vx = new Array(); //花火パーティクルの x方向の速度
var vy = new Array(); //花火パーティクルの y方向の速度
var color = new Array(); //花火パーティクルの色
var cx = Math.random() * 512 + 256; //花火中心点の x座標
var cy = Math.random() * 256; //花火中心点の y座標
for( var j = 0; j < 512; j++ ){
x[j] = cx;
y[j] = cy;
var speed = 4 * Math.random();
var theta = Math.random() * 2 * Math.PI;
vx[j] = speed * Math.cos( theta );
vy[j] = speed * Math.sin( theta );




var canvas = document.getElementById( ”myCanvas” );
var myContext = canvas.getContext( ”2d” );
var i;
for( i = 0; i < 512; i++ ){
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myContext.fillStyle = ’rgba( 0, 0, 0, 0.05 )’;
myContext.fillRect( 0, 0, 1024, 768 );
myContext.strokeWidth = 4;
for( i = 0; i < 512; i++ ){
myContext.beginPath();
myContext.moveTo( x[i], y[i] ) ;
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var camera, scene, renderer, group;
var done = false;
var droplet = new Array();
var mouseX = 0, mouseY = 0;
var windowHalfX = window.innerWidth / 2;
var windowHalfY = window.innerHeight / 2;
var center = new THREE.Vector3(0, 500, 0 );
const PI = Math.PI;
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const PI2 = PI * 2;
var program = function( context ) {
context.beginPath();
context.arc( 0, 0, 0.5, 0, PI2, true);
context.fill();
};
class Droplet extends THREE.Sprite {
constructor( material ) {
super( material );
this.lifetime = 500;
this.velocity = new THREE.Vector3();
this.history2 = new Array();
}
//lifetime
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}move() {
if( this.lifetime > 0 ){






this.velocity.y += -9.8 / 100;
this.lifetime--;









container = document.createElement( ’div’ );
document.body.appendChild( container );
camera = new THREE.PerspectiveCamera( 75, window.innerWidth /
window.innerHeight, 1, 3000 );
camera.position.z = 1500;
scene = new THREE.Scene();
group = new THREE.Group();
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scene.add(group);









renderer = new THREE.CanvasRenderer();
renderer.setPixelRatio( window.devicePixelRatio );
renderer.setSize( window.innerWidth, window.innerHeight );
container.appendChild( renderer.domElement );








document. addEventListener ( ’keydown’, onDocumentKeyDown,
false );
window.addEventListener( ’resize’, onWindowResize, false ) ;
}
function onWindowResize() {
windowHalfX = window.innerWidth / 2;
windowHalfY = window.innerHeight / 2;
camera.aspect = window.innerWidth / window.innerHeight;
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camera.updateProjectionMatrix();
renderer.setSize( window.innerWidth, window.innerHeight );
}
function onDocumentMouseMove( event ) {
mouseX = event.clientX - windowHalfX;
mouseY = event.clientY - windowHalfY;
}
function onDocumentKeyDown( event ) {
if( event.keyCode == 0x20 ) {




for( var i = 0; i < droplet.length; i++ ){
var geometry = new THREE.Geometry();
for(var j = 0; j < droplet[i].history2.length; j++ ){
geometry.vertices.push( droplet[i].history2[j] );
}
var line = new THREE.Line( geometry, material );




function onDocumentTouchStart( event ) {
if( event.touches.length === 1 ) {
event.preventDefault();
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mouseX = event.touches[ 0 ].pageX - windowHalfX;
mouseY = event.touches[ 0 ].pageY - windowHalfY;
}
}
function onDocumentTouchMove( event ) {
if( event.touches.length === 1 ) {
event.preventDefault();
mouseX = event.touches[ 0 ].pageX - windowHalfX;









camera.position.x += ( mouseX - camera.position.x ) * 0.05;
camera.position.y += ( - mouseY - camera.position.y ) * 0.05;
camera.lookAt( scene.position );
// droplet emission from the main drop
if( !done && Math.random() * 100 < 1 ){
//done = true;




for(var i = 0; i < 10 * Math.random(); i++ ) {
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droplet.push( new Droplet( material ) );
var n = droplet.length - 1;
droplet[n].position.copy( center );
var s = PI * Math.random();
var t = PI2 * Math.random();
droplet[n].velocity.x = 10 * Math.sin( s ) * Math.sin( t );
droplet[n].velocity.y = 10 * Math.sin( s ) * Math.cos( t );
droplet[n].velocity.z = 10 * Math.cos( s );
var x, y, z;
do{
x = 2.0 * Math.random() - 1.0;
y = 2.0 * Math.random() - 1.0;
z = 2.0 * Math.random() - 1.0;
}while( x * x + y * y + z * z > 1.0 );
droplet[n].velocity.x = 10 * x;
droplet[n].velocity.y = 10 * y;






for( var i = 0; i < droplet.length; i++ ){








}if( droplet.length > 0 ){




var n = droplet.length;
var m;
do{
m = Math.floor( n * Math.random() );
}while( droplet[m].visible == false );








var s = PI * Math.random();
var t = PI2 * Math.random();
var vx = droplet[n].scale.x * Math.sin( s ) * Math.sin( t );
var vy = droplet[n].scale.x * Math.sin( s ) * Math.cos( t );
var vz = droplet[n].scale.x * Math.cos( s );
droplet[n].velocity.x = droplet[m].velocity.x + vx;
droplet[n].velocity.y = droplet[m].velocity.y + vy;
droplet[n].velocity.z = droplet[m].velocity.z + vz;
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droplet[m].velocity.x = droplet[m].velocity.x - vx;
droplet[m].velocity.y = droplet[m].velocity.y - vy;




renderer.render( scene, camera );
}
</script>
</body>
</html>
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